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Introduction

A 3D printer has a lot of math in
technology in it. Coding is a set of
instructions for the computer to
follow.You need coding for math in
technology. The math I chose was
linear algebra. The technology 1
chose is stereolithography. A
regular size 3D printer can cost
around $1000.

3D printer math in technology

The technology in a 3D printer is
that you need to use.
Stercohlhngnphy
Stereolithography is an additive that
is md lor a process that uses a UY
Jaser to build parts one layer at a
time. The math that is used in a 3D,
printer is Linear Algebra, Lincar
Algebu is algebra that involves

he reason a 3D printer needs
umr Algebrais because it is used
to caleulate the position of the.
object you're printing, We need
linear algebra because we need it to
‘make a poIYEON S0 it can look like a
3D object.The coding for a 3D
printeris a G level, so that means it
is casy to code with. Creating a 3D
printer is easy because you really do
ot need a 1ot of materials for it. If
you make your own, it will cost less
o 5200.That is why 2 3D pri
ds linear algebra and

Srercolithiography

History/Background info:
‘The first 3D printer ever made was

in 1986. It was made by Chuck Hull,

‘The first 3D printer was called
“Rapid Prototyping”, made with
resin that could be hardened by a
UV light. They have improved over
time by having better quality
prototypes. They have improved
printing time.They also have a
Tower cost.

\Varkvcned
Chapman, Arun. “The
History of 3D rnmmg » ""“‘
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positioning is when YU tell the 3D
printer hoy far it should move from

its general location.

G1X10 F3600 ; move 10mm to the

right of the current location

GLX10 F3600 ; move another
10mm to the right
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A Comparative Analysis of Plane and Avian Airfoils

Chattanooga Schools for the Arts and Sciences

Research Question:

4z do the airfoils of current

Background ansi i1 «iuction
Airfoils are defined as an optari < rved
surface, designed to provide the tiaof
lift and drag in flight (Fig 1). Neessscy 10
establish the wings, fins, and stabilizers within
the majority of aircrafts, airfoils are essential
1o the acronautical industry. Yet before
i reached the skies, the natural world
existed as the only physical representation of
flight, evolving through a perfect balance of
adaptation and natural selection. In this
analysis, we compare avian and manmade.
airfoils using the XFOIL software, as well as
the combined efforts of our h and
the help of our instructors. Through the
comparison of the control airfoils, which we
found through a national database, and our
developed bird foils, we found some
interesting conclusions.

Fig Aol e serly descrbed g e serd parmtrs.

planes connect to the avian world?

Methods
To completely understand the wings that we were desigaing. we used the
XFOIL software to perform an in-depth analysis. XFOIL is a widely used
ional tool for ic analysis, more specifically, for the
assessment of the performance of airfoils. It allows for the variation of
inputs such as airspeed, air density, angle of attack, turbulence model,
number of iterations, coordinates, and geometry to be viewed. In the first
step, XFOIL reads the coordinates of the airfoil, for example, NACA
(National Advisory ‘Committee for Aeronautics) values, which functions.
as a database for already existing airfoils and converts them to graphs.
Aferward, specifying an angle of attack, the graph is then produced (as
seen in the right figure), these graphs represent a physical interpretation of
the shape of the airfoil. Using the NACA website, we gathered a variety
of control airfoils, ranging from the Cessna 172 (Fig 2), to the P-51d (Fig
3), and then produced separate foils that represented our “natural” wings.
or birds. The process that we used to develop these bird wings included
finding similar airfoils from the database and changing certain values to
‘match, for example, a stork foil. After gathering several control and bird
airfoils and their respective graphs, we compared the results and made our
conclusions.

Results

As evident from the XFOIL results, the more organic airfoils of birds create
‘more organic i d i cing higher, and
significant variations in the eraphs. This is due to a higher camber of the
airfoils. Specifically, for the AS6091 airfoil — representing the stork — thin
upper and lower cambers mean that drag is reduced and lif is maintained.
Furthermore, the airfoils for the birds and planes tend to correlate very well
from & geometrical viewpoint. For example, the albatross is characterized

by 81210 and has a very similar leading edge to the NACA 0012 airfo,
notably used in the Boeing 707. One very noticeable difference between the
natural airfoils is the far greater pitching moment, which is increased by the
thin trailing edge of natural airfoils. This can be attributed (0 the thin flight
feathers, which allow for lifl, as well as maneuverability, something that is
not allowed in traditional planes. The P-51d, as characterized by NACA
0317, has a pitching moment of 0,022 at an attack angle of 10 degrees (Fig
4),-0.011 at 5 degrees, and 0 at 0 degrees For the airfoil $1223,
“haracterizing the similar seagull, a pitching moment of -0.37 at 10 degrees
{Fig5),-0.36 at 5 degrees, and -0.36 at 0 degrees.

Fig 4 EANACAS1Yfor o ik gl o 10 s

s

Conclusions

1. All of the bird airfoils that we considered in this study appeared to have
a similar counterpart within the NACA database. For example, the
Albatross, $1210, was remarkably similar to NACA 0012, as described

i3 NACADSI7 ol e W fighic P51

References

ot fadexl.

in the results.

2. The shape and different values of the bird airfoils, for example, the drag.
and lift coeflicients all correlated to the way in which the bird flies. For
instance, the stork tends to glide, which means the drag coefficients are
reduced and it has a long stretched out section of the airfoils cambers.

. Although in most cases the airplane foils were remarkably similar (o the
avian foil, the birds tended to have a much more drawn out trailing.
edge, leading to generally higher pitching moment
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Rendering refers to computers using
math to simulate lightin  vitual

environment, There are 3 main pieces
to this

i 1
a5.8 player,raycasting can gve information R‘Y TR.C. nG
about a distant object’s distance and type. |

However,this type of rendering doesn'tproduce | Be——
shadows nor does it quite mimic how light | =
s e Uniie ray casin, I ray lcing, 1ys ean

3 C_ | bounce and scatter. This allows for reflections,
shadows, and the distortion of light. However,

called before the simulation can run, we need to find a
i virtual DRy point for the rays to shoot out of,
Objects e made O
dels 2 2
| jels. MOCES = 1 olygon
'"Ddamnang\*s“mm' '
sm

Instead of doing the math for unseen rays of
light, we could instead shoot out rays from the
camera, This guarantees that each equation
calculated contributes o the final render. This
technique is called Backward Ray Tracing, This

than forward ray tracing,
because the computer has to calculate the.
trajectory of less rays,

Forward Ray Tracing

‘One option fo the point of arigin is to shoot the
125 0utof a ight source, This type of ray
acing is called Forward Ray Tracing. After the

‘The problem with this way of rendering light s
that we're aiso calculating the rays that never
reach the player. This ends up wasting a lot of
Processing power.
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Modeling Species Distribution Using MaxEnt Algorithm with ophisaurus vondralis

Chattano_, nd Sciences

Research Question
Can machine learning software be used to create accural

te species distribution models?

Background or Introduction Methods
Presence only (PO) data was gathered from iNaturalist. Citings were captured and

imported into Esri where Aremap was used to convert the data to 8-32 bit rasters with a

cell size of 30 meters. The environmental variables were retrieved from wordclim.org and
were converted to the same format using the same application. The PO data was exported
asa.CSV file and imported into the “samples” section of the MaxEnt program. The
processed environmental variables were exported as ASC files and imported into the
“Environmental Layers” section of the Program. Variables BIO 1,3,5,8,10,12,15 were
chosen based off of a similar study of european glass li:

MaxEnt is an open source
software that uses presence
only data and a set of
environmental variables in
grid cells that are set by the
user. In this project
presence locations from
from East coast states were

i bt s well Photos of glass lzards, depicted on the
wedss t_p = as et Species 16 okis T ot Most standard settings of the program
ioclimatic variabl es_\o iNaturalist pictured above. were used. For the second run the
create a species distribution regularization multiplier was
model o

odel for the genus - — varied to try for a better AUC.

Ophisaurus, common name
glass lizards.

Results
Conclusions

Pickens county, GA. Field
testing should be carried out in-
these locations.
=
The graphs on the right are rcsulls from run 1. it had an AUC score cof0438 wluch is not A
acceptable for field work. There was an uneven istri of the use of the i
ects the limited variation in the results. The graphs on the right are results ‘computer and tume for the prosect Big thanks : 1“?::‘:-“;“:.1..,.__. 7

variables. The map refl

s 3 and 4. The AUC increased to 0.519 and then increased again 10 0705 which is acceptable  frinmdengme oo md

e s i
e e e

for field testing.
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60 Hz Electrical

Current

50 Hz vs

Defnitons:
~ CyclfPeriod:the time required for an alternating current
wave o repeat (a fll cycle of positive and negative flow)

Frequency: the rate at which the current repeatsfoscillates

Hertz:a measure of frequency
- 1Hz - 1cyclefsecond
< set to spin at different

What is Alternating Current
(AC)

frequencies.

Definitions:
_ Current: a flow of electrons
 Violtage: electromotive forc

which current flows.

<, the “pressueforce with

Short Answer: YES, your hair dryer will blow
slower in Europe
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